Molecular Origin of DNA Kinking by Transcription Factors.
Binding of transcription factor (TF) proteins with DNA may cause severe kinks in the latter. Here, we investigate the molecular origin of the DNA kinks observed in the TF-DNA complexes using small molecule intercalation pathway, crystallographic analysis, and free energy calculations involving four different transcription factor (TF) protein-DNA complexes. We find that although protein binding may bend the DNA, bending alone is not sufficient to kink the DNA. We show that partial, not complete, intercalation is required to form the kink at a particular place in the DNA. It turns out that while amino acid alone can induce the desired kink through partial intercalation, protein provides thermodynamic stabilization of the kinked state in TF-DNA complexes.